The impact of pharmacogenetics on radiation therapy outcome in cancer patients. A focus on DNA damage response genes.
More than half of cancer patients are treated by radiation therapy, with a wide inter-patient variability in tumour response. Recent advances have been made in understanding molecular mechanisms that govern the behaviour of tumour cells and tissues exposed to ionizing radiation. Accumulating data suggest an important role of DNA damage response genes, including DNA repair (especially double-strand breaks), apoptosis and cell-cycle control genes. It has been hypothesized that frequent germinal polymorphisms, most often single-nucleotide polymorphisms, in DNA damage response genes may impact tumour response and clinical outcome for patients receiving a radiotherapy-based treatment. We reviewed literature covering the relationships between candidate gene polymorphisms in DNA damage response and the efficacy of a radiation-based treatment. Although several methodological limitations may preclude a definitive conclusion, single nucleotide polymorphisms of several candidate genes such as ERCC- or XRCC-family genes seem to be potential predictive biomarkers of radiotherapy efficacy, even though not strictly involved in radiotherapy-induced double-strand breaks repair. In order to improve the relevance of clinical results, and our interpretation of them, we draw a parallel between clinical findings and available preclinical data on polymorphism functionality. Clinical findings require validation in larger replication studies and open the prospect of future clinical trials.